Motif analysis of HLA class II molecules that determine the HPV associated risk of cervical carcinogenesis.
In previous studies, the HLA class II haplotype HLA DRB1*0401-DQB1*0301 was shown to correlate with susceptibility to HPV infection, CIN and cervical cancer while DRB1*0101-DQB1*0501 indicated protection. The present study was designed to identify naturally processed peptide sequences bound to the susceptibility and protective HLA DR-DQ molecules, and use this for T-helper epitope prediction from HPV 16. The HLA class II molecules were obtained by immuno-affinity purification of Epstein-Barr virus B lymphoblastoid cell lines (BCL) homozygous for HLA DQA1*0301-DQB1*0301 and HLA DQA1*0101-DQB1*0501. Peptide pools eluted from the HLA molecules were sequenced by Edman degradation. On the basis of the peptide sequence data obtained, the E6, E7, L1 and L2 proteins of HPV 16 were examined to identify sequences which are likely to bind to HLA DQB1*0301 and DQB1*0501. In addition, motif prediction as well as the binding affinity of predicted peptide motifs for HLA DRB1*0401 and DRB1*0101, the DR alleles associated with susceptibility and protection respectively, was accomplished using published data and a prediction algorithm for the naturally processed peptide sequences bound to these molecules. The HLA DQB1*0501 peptide ligand sequence showed that proline gives an outstanding signal at position 2, Asn/Arg at P1, aliphatic/aromatic amino acids in the central portion, a hydrophobic cluster at P5 with a small contribution by small polar residues and another cluster of aromatic residues towards the C-terminus. The HLA DQB1*0301 sequence also showed that proline gives an outstanding signal at position 2, Thr/Arg at P1, aliphatic/aromatic amino acids in the central portion and an aliphatic cluster with a small contribution by small polar residues at P5. There were no differences in the number of HPV peptides that were predicted as being capable of binding to HLA DQB1*0301 and HLA DQB1*0501, but more HPV peptide motifs were predicted to bind with high affinity to HLA DRB1*0101 than DRB1*0401. The results suggest that HPV 16 peptide epitopes bind with higher affinity to the protective than to susceptible HLA DR-DQ molecules which may lead to a more effective immune response.